J 




. J 

n 

71 


ISSN 0840-8440 


. j 

71 


PROCEEDINGS 

TECHNOLOGY TRANSFER CONFERENCE 1988 

November 28 and 29 1988 


71 


Royal York Hotel 
Toronto, Ontario 


71 


SESSION D 


7.1 


ANALYTICAL METHODS 


71 




71 

71 


Sponsored by 
Research and Technology Branch 
Environment Ontario 
Ontario, Canada 


71 





Ms& 



71 



r^n 






DPS 



"autwiaieu unim saw-i er run dioxin ueiixhon nr ppq levels" 

B. R. Ilo I lebune, C. ShewchuM and L. Brownlee, Chemistry 

l)i 'li.ii l m.M.l , Carletou Universlly, llll.iw.i, Ontario! S. Suler and M. 

Iodine, I jlioratnry Servlrcs Branch, HUEj R. Hunsinqer an d M. Uia, 
water HfMjiKtps Branch, r1U£ . 



Ihe Mirust.y uf the Env n uiwul is responsible fur many 
monitor iirg programs far orqnnic contaminants . In particular, 
there is a need tr> detect and quantify accurately tlie highly 
toxic polychlor iti.ili'.l dibenzo p-dioxlns (PUOUsI and Chlorinated 
dilirnzofiu ,ur. (PCOFs) in the environment. Sppi ial attention is 

directed at determining the exposure of the papulation lu these 
substances In drinking Hater. The cui rent method ol analysis for 
these compound? in drinking water is by i iquid- I iqui d extraction 
of IO L grab samples. lhe public demand for mure information on 
Mater quality requires lowering the detection limit to t.O ppq 
while increasing the number ol samples and maintaining high 
standards of (duality Assurance Oual i ty Control. 

Ihe most effective way to meet tttow conflicting demands is 
automated pietunceritr at ion at the test ulte. A saTe, portable 

sampling unit was required because existing liquid solvent 
extractors cannot lit- u^il in a water treatment plant. Qlre 

example Is the APLE unit which uses U L uf solvent for a BOO L 
batch of water. This unit was found to bo too bulky and 

cumbersome to fit the criteria or a portable sampling unit and, 
the volume qf solvent is not appropriate from a safety pint of 
view. Uther 1 iquid- 1 iquid extractor-.. rlo nut follow safety 

restrictions since stray involve discharge of d n h luromelhaiie . 
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I« craer to autcat* l h . „, „ tut „ :elllra t ,„„ ^^ ^ 
conduction of an inslrumEnl _ ^^ ^ orde _ to 

»r, a , C n P t abIe collectiotl tBclmiques studji?5 of |lqijid _ su|i(j 
""*"" *" " Wl " fr "" -•» *— «** «.. t«c qu . could 

- — b, a «,„ „.. it . „ ,. _,. ntja| U)at jn (iujLim iQ 

M. C o lwm , . flIlerlng syslem [M? lnrtitfi>- since ^^ ^ ^^ 

— -M,,, „.,y c ., ntaln MarticllIaltflMtter> 

'« •"-r.t^ of a „t Dmatir M , ncQ „„ ntlaUDn Mmftlarm inps) ^ 
<— „„ ,„ _ laboratmy U| ( . <>mp[y Mith the|ve . cpsgay 
•Tlt-rU. „» flrmt prDtDtype> „ ark , ^ ^^ ^ 

**—M.ln, t,„ l^ ortant reat „ r „ fm thp ^^ (( M ^ 

mm «**,.*_* of speci0c rm9uinmmnim fm m safp> eonweni-ni 

analytical system. 

*»«** "«™.*,i, wl lllbt . , uygi?dand , )oltahlefm 
— at aH iJe ya rlet¥tlf ^ 1( , ^ ,„ prKO ,,. ntrallon 
-~1. imUr, ana atUmm) _ ^ , Jotat| , ahlc . _ U]ey ^ i(e 
«•«-. „ „ cpntral iai>matoiy fo( ^^ nanysafply 

f " lU '" ""* '*-»»-*- * mmmrn «r. , 15e ,„ , „ at „, 

trpatmfiit plant. 

'" «■ <-»* II ^.In, unft „ Mal<?r reservoir _ 

— . 1t „, )1T ,t„ .„,„ llMf law BI llMlpl( watpr ^^ 

~- It „.„.„„ . (>Ilysilal alr ^^ jn uie ^^ ^^ 

l»t-«n H* „at B , an,, tn» ^ lfr to„™ t ^ ^ ^^ 
«- — . The %amplmr ,„ „„„ tapablp of provjdito a 
."inct.on „* -llling of 5tar , dardB t „ roug|u>ut um 5aM(iim| pprjo) 

« -tin-tert l-j-M*. .,„™ 1 „ y cunsl , tirig nf u rtmm aid 

M.I.. Pump rail Wlwr *. Bten(tarlj snlutim( as ^ run>tant 



propor t ion of the SIMIp 1^ f I oh rate. Th j »i dyridmi c qual i ty contr n 1 
of WMpftfSf ppHmiwmn rhir i ruj a na«|ilr run pinvirff"-. a volnl 
rf?ft?iMnce fur qutint i tat ion «»f tlie .m.ilyU? as a Iuik Lkiu of time 
ant J matr |m nf the B.imfili?. 

Tin- preconcentralioii (.unrigs in the *..3m t i l <m r.yvttM provtcln 
a dual function; first to filter particulate rro» the sample 
stream aiul then to tdtbOl b tlm rewaininij water r.ntul>U- tar got 
iroapouitds on the column fin aufa — qiMMftt analysis. Tlie f i 1 tor 
rsyslrn is basetl an settiny the ili^Lirirtion hetw<*fn t] k r.'-.u I ved. anil 
insoluble particles at 0.'45,tm. Ihe iluplicate analytical systems 
ear h consist nf ,E* tubul ar f i Iters p 1 aceif in ser 1 ps lei arcommuiJate 
50-lOOL of raw water. lh*» adsorption techtMilocjy in the present 

sampler utilizer. XAD- 2 resin for which sampling conditions awt 
olution and detection procedures have been established to permit 
recover y and analyst s of dioMins at the ppq level . 

A schematic of water flow through the sampler is illustrated 
in figure 1. The overall design and placemen! of components are 
shown in figures 2 and 3. Ihe water sample f i om a ptessurized 

source enters through the "waler in** port Inrated at the hack of 
the sampler into the water rr-sorvoir. The w.-iln 15 drawn through 
a mixing rhombm, whei e tin- ifMomint) water will tie mixed with an 
internal standard, and is then split equally to provido duplicate 
s.implns. Eactl sample stream passes tin ouglt a fi Iter assemtily, a 

hi qh prec ision gear pump f an air r el ease valve. and then a 
ro I ii«nn. The* air 1 el east? val ve is essent i a t for r cnuv ing all 

act umulated on the filter, pi eventing it from entering the rotumn 
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and mo-.l taring components. One samp ling apparatus la located mi 
each stile of the sample, . >>.e l-umps «■ ' «*»» W f " r 
regulation of flu- -ate. The water flow and pressure of each 
,,.|,| e stream la monitored by mechanical fl.m Kter 5 and pressure 
gauge to encore Identical sampling conditions. A pressure 
switch, located between the filter ami column, is cumin led to a 
batch controller and can terminate a sample run if the pressure 
buildup from the columns occurs. or ir low I" es-iui e due to 
cavitation from a blocked filter occurs. Arter passing through 
the columns, the two samp 1 i no streams join to pass the main 
electronic flow sensor which monltois the total water flow of the 
system. The flow sensor sends a signal lu a digital flow meter 
and chart recorder for a readout and hard copy of the flow rate, 
and to the batch controller which records the tutal sample 
volume. A charcoal filter is placed prior to sample output to 
.emuve any residual organic*. An analytical bypass cont.olled by 
tluee-way diver ter valves diverts the water sample from the mixer 
to the charcoal filter. This feature flushes any residual water 
nut of the .eseivoir and replaces it with a fresh water sample 
befoi e initiating anothel sample run. 
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RIGHT SIDE VIEW 



FIGURE 2 




LEFT SIDE VIEW 



FIGURE 3 




280 



lllllllll 

(7097) 
TD/5/T43 



281 



